Measurements of forced expiration, such as peak expiratory flow (PEF) and forced expiratory volume in one second (FEVI), have been recommended as the most useful objective measures of functional abnormality in acute asthma. ' We have shown recently that arterial oxygen saturation (Sao2) recorded at the time of presentation to an emergency department is also useful in assessing severity and predicting outcome in acute asthma in children. 2 The rate of recovery of Sao2 in children admitted to hospital for acute asthma, however, is unknown. Previous work in adults with severe acute asthma suggested that arterial oxygen saturation recovers more slowly than airway function. ' The present study was undertaken in children admitted to hospital with acute asthma and was designed (1) to compare the changes over time between Sao2 and PEF in children able to perform the PEF manoeuvre; (2) to detect any effect of age on rate of recovery of Sao2; and (3) to determine whether the length of hospital stay is related to initial PEF or Sao2 or to recovery of PEF or Sao2.
Methods SUBJECTS AND DESIGN
We studied 47 children (31 boys and 16 girls) admitted from the emergency department of Princess Margaret Hospital for Children with acute asthma. Children were selected according to the availability of the research worker who undertook all the measurements (WM) and classified according to the ability of the child to perform an adequate PEF manoeuvre. The PEF manoeuvre was assessed when the child presented to the department and was regarded as adequate if the child was older than 4 5 years, was able to understand the instruction, and was willing and able to cooperate. Twenty eight children (mean age 8-3 (range 4-7-14 3) years) were able to perform an adequate manoeuvre (group A) and 19 children (mean age 3-2 (range 1-35-7) years) could not (group B). None of the children was considered to need supplemental oxygen by the medical staff.
Sao2 and PEF were measured when the child arrived in the emergency department and 30 minutes after administration of nebulised salbutamol (0-02-0 04 ml/kg of a 0 5% solution of salbutamol up to a maximum of 1 ml and made up to 2 ml by adding normal saline) via an air or oxygen driven nebuliser. Each child was subsequently given further doses of nebulised salbutamol every one to six hours, depending on clinical assessment. Corticosteroids and methylxanthines were administered when thought necessary by the regular clinical staff. The children were reassessed each day in the morning and afternoon before and 30 minutes after having nebulised salbutamol until discharge. Discharge was decided by the clinician caring for the patient without reference to the study measurements. Time after admission (h)
Results

DETAILS OF PATIENTS
The older children (group A) stayed in hospital longer (2 5 (1 1) days) than the younger children (group B: 1-8 (0 7) days; p < 0-02)-see inhalation of salbutamol, when the bronchodilator effect would still be present.'" PEF increased after each dose of nebulised salbutamol during recovery, whereas Sao2 increased significantly only after the first dose in the emergency department. These data suggest that PEF reflects changes in airway calibre better than Sao2, especially when hypoxaemia is only mild. McFadden et aP found that patients having mild to moderate airways obstruction when they presented to an emergency department had hypoxaemia and respiratory alkalosis. As hypoxaemia was present despite alveolar hyperventilation V/( mismatching was implicated. Severe airway obstruction was characterised by severe hypoxaemia and hypercapnia. Salbatamol caused significant immediate improvement in Sao2 in our study only when substantial airway obstruction (mean PEF < 40%) was present.
Sao2 measurements made during our study were not available to the patients' physicians, so we cannot comment on their value in practice. As PEF reflects only one of the relevant physiological aspects of asthma, however, a combination of a measure of airway function and Sao2 would allow a more comprehensive physiological assessment and might lead to improvements in management. Oximetry may also prove helpful in monitoring the severity of an attack of asthma in children too young to cooperate in the measurement of PEF.
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